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Table 1 Energy spectrum analyses for the fossil samples collected from the Liangshan Formation

JLH (%

(%) 0 Mg Al Si K Ti Fe )

o)

633 84.71 15.20 0.09 B
634 - 52.58 0.69 7.02 28.29 4.37 - 7.06 ol
635 - 36. 63 - 0.19 1. 41 - 49.79 11.98 Bk
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Table 2 Energy spectrum analyses for the fossil samples collected from the Yongjingshao Formation

TLR (%)
C 0 Na Mg Al Si p S K Ca Fe R
e
2933 59.28 31.97 2.48  0.29  0.02 0.17 0.26 0.18  0.14  4.82  0.40 R
2934 22.78 49.59  0.82 1.64  9.88 11. 41 - - 3.51 - 0.38 bk
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Fig.2 Macroscopic and microscopic features of the fossil samples collected from the Liangshan Formation
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Fig.3 Macroscopic and microscopic features of the fossil samples collected from the Yongjingshao Formation
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Fig.4 Macroscopic and microscopic features of the fossil samples collected from the Meidang Formation
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Table 3 Energy spectrum analyses for the non-fossil parts of the fossil samples collected from the Meidang Formation

TEE(%) )
e Mg Al K Ti Fe U7
3788 - 0.53 - 0.22 - I
3789 0.01 19.20 15.79 0.42 11.85 B
3790 1.62 16.71 6.17 0.29 3.81 Bah)




64 DR AES I i o (4)

5 ohH ARBEBEG A A

URERSHE
ARYCREEMFE LT 5 1] B K E 47, 2
Syl FEE B AL (Pym) . oA A7 A
KRS A, A AR AT UL, K 2 20em, 58 3
~6em , JESRBR JAER (B 3a) , T4 LM, S
AP AR, A 24540 5 A AR AN R, 2B
(R D EE R RRAE
5.2 HERS

P ] A T 5 S B T 40 7 0 U A A s A
A28 b JoT 552 56 5 0 5k o0 i e S 3 = R Ak A
T FHRE KBS 8T, fA S5 A oA W
ZE5¢  HLTHRER (13798 Bon b sy %5k €0
JLE(F 3e), Hi € Fi 59.3% ,0 & 40. 7% 5
A TR (A Y Bl w807 ) 5 A iior A W i 22
A 3) ., Wk x A AT AR IS A BB BT
(B 3b.c) fba MR, SHEA TR T EE
SN TCEE A, AT RS 2R

6 5B

ot 5 IR I R 2 i S AR
TInFE 55 B Ak /R R IR AE IS 21 ACAE kAR S
FOSAARRLS B AR d A, 5 BT B b A
AL, H AT R & BT 5 i on B S 1R O
WL AR AR A Ko oot B L PH R 55 S8 4 Ak A gk AT
LA A A GORE A UK FLE 2 R 5 118

T 1] b X € R 20 2 2 R 2 4 i 1k
A1 A BRI B PN i g B a0 Ay KR R 22 AT B
VNEANEZZ ) sty IR Y. 2 e A EZ
MAEAY, ARRE IR INATR A B RIS 28 42
AEE 8 AR Bk R AR iy & B AL PR AR TR
% XUEAL A7 Y K PR R T A i e A BT T 4
W — T R & B, X ER R R s A
Az R Y A A

i HI R TELHRRFREERR
+ ERFHRRHRERRTR EREEFRR
FNERTR R GGH B e — It R T R B,

5.1

S 3K

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(1]

[14]

[15]

[16]

[17]

(18]

Ay M R AT DU S B2 2R AR IX T R B
DUBVRAE Rz ik [ )], DUAR S Re 42 307 i 5T, 2000, 20 (1) ; 44
-56.

JRIBE, TAAS PG, 45, B A1 BT U 4 I e A
SHRIMP U-Pb 488 K 3 SC[ ). #UBTIRTF,2012,58 (2) :359
-368.

RABT JESCE, FIRE, % SR KT DR R R T
A5 A SHRIMP B LA-ICP-MS M4 ATEHE [ 1] . A b 5t
#%,2011,17(3) ;452 —461.

FEANAT RS EIAS  ARAE. ATSER AT AR M R (T]. M2
%,2016,23(6) :140 - 155.
H AR S . Vv b DX e ol AT AR Al % Bl ) 2R AR
[J]. BUAR L, 1999 ,13(2) ;232 - 234,

FHROG, INEWT, V@R AR b X ST A 2 AR
[J]. #)J22:2%K,2011,35(1) ;49 - 54.
IV PG, SR, 4. AR M X L B A 2 L 4 K
a5 A7 SHRIMP U-Ph 4T % S 0 Hb 58 2 3 SC[ T . Hb o3 4
2009,28(7) :898 —900.
ZRH RVRESR X2 4 v it XL 9 3R 4 M o 9 30k e
[J]. HbS3E % ,2018 ,37(11) 11957 — 1969.
XWBES RS s 65 TP 5 T THLIX 2 1. 85Ga HE KA
B JHE S S F b I R X[ T). MBS AE 4R, 2018, 37 (11) ;2055
~2062.

XN W S0t & AR VP L b X ey R PR
RS LA S A U-Ph A i S 0 b T 3 UL T ] b i
% ,2018,37(11) ;2063 —2070.

XL 0 SO PIVFAAR , 55, 25 T ik Ly b XA )1 R 2 L AL
SURFEBEE A 5541 U-Pb AR08 S M S8 SC[ 7). DORR S i
W ,2018,38(3) :19 - 25.

Pl e e o ) s ST AL LTI A RS T AW LY Ab X (194
MR SC[T]. uBRE R ,2018,58 (11) ;2007 —2014.

ZEH XA IV AR, S5 P 5y 1T Xy ey A 5 TR 5
L Z A A R AR 2R 0 [ 0] b BT 41 ,2018,37 (11) :
2087 —2098.

XNEF 25, IR, S5 TP 5y 1 M X % B4k A7 37 0
[J]. DU 5 RpR b 5, 2018 ,38 (1) + 37 —40.

Boe e, Bk, ZEfE . BN AR P ER L R A b
Wiwaxia J]. 4992442 ,1994 ,33(3) :359 - 366.

Hall B K. Fossils of the Burgess Shale [ A ]. Evolutionary
Developmental Biology[ C]. Netherlands ; Springer,1999.

Chen Jun-yuan ( B4 1E ). The Dawn of Animal World [ M ].
Nanjing: Jiangsu Science and Technology Press,2004. 1 — 366
(in Chinese).

EL Albani Abderrazak, Bengtson Stefan, Conyield Donald E, et
al. Large colonial organism with coordinated growth in oxygenated

environments 2. 1 Gyr ago[ J]. Nature,2010,466:100-104.

(T#% 70 ®)



70 UL S R R I b R (4)

Distrbution of gypsum and sulfur isotopes in the Palaeogene strata,
western Qaidam Basin, Qinghai

ZHENG Ximin', YANG Liu'*, YI Dinghong', WANG Pu'
(1. Northwestern Branch, Research Institute of Petroleum Exploration and Development, CNPC, Lanzhou 730020,
Gansu, China; 2. China University of Petroleum, Beijing 102249, China)

Abstract; The gypsoliths occur as part of the cap rocks of the oil and gas traps in the Qaidam Basin, Qinghai. In
the light of the statistics of gypsum contents and **S, ., values, the gypsum in the Palaeogene strata mainly occurs
in the Shizigou depression and Xiaoliangshan depression near the Altun Mountains. Vertically, the gypsum contents
display the cyclic distribution. The **S, ., values show a rarely wide range of -23.3% to 71.4%. The initial *S
values are very low in the Altun Mountains. The increase of the reducing conditions and the fractionation of bacteria
towards the Qaidam Basin leads to the great differences in the **S, ., values. The main controlling factors include
the initial **S, ., values, supply rates of sulfates, and intensity of bacteria fractionation. It follows that the sulfates
are derived from the Altun Mountains, and then enter into the Qaidam Basin through the Shizigou depression. The
results of research in this study may be helpful to the study of the gypsum distribution, sedimentary environments of
the Palaeogene salt lakes, and sulfate origins in the study area.

Key words: Qaidam Basin; gypsum; sulfur isotope; Palaecogene
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The discovery and significance of the fossils from the Early Precambrian
strata in the Yimen region, central Yunnan

LIU Junping', LI Jing', WANG Wei', SUN Baidong', ZENG Wentao’, SONG Donghu', GUAN
Xueqing', LU Boye', HAO Xuefeng', SUN Peng'

(1. Yunnan Institute of Geological Survey, Kunming 650216, Yunnan, China; 2. Research Institute of
Environmental Monitoring , Kunming 650216, Yunnan, China)

Abstract; The Palaeoproterozoic Yimen Group including six formations was established during the 1:50 000
regional geological survey in the last years in the Yimen region, central Yunnan. The abundant well-preserved
macroscopic multicellular fossils were successively found in the greyish dark carbonaceous-muddy slates in the
Liangshan Formation and the dark grey muddy limestones in the Yongjingshao Formation in the Yimen Group. The
macroscopic multicellular fossils 20 ¢m in length were also found in the grayish purple muddy slates in the Meidang
Formation in the Mesoproterozoic Kunyang Group. The microprobe and scanning electron microscopy analysis
indicates that the compositions of the fossils collected from the above-mentioned Formations consist dominantly of
the elements carbon, oxygen and phosphorus. The discovery will fill the fossil-free gaps in the Early Precambrian
strata in Yunnan, and also will be important to the study of the early history of the Earth and lift evolution.

Key words: Yimen region in central Yunnan; Yimen Group; Kunyang Group; macroscopic multicellular fossil;

early lift evolution
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